Pathomechanismus in Septic Shock by Jochum, Marianne et al.
Permanent Committee of the International 
Congresses of Emergency Surgery 
Prof. Buff, H . U . , Zürich (President) 
Prof. Staudacher, V. , Milano (Past President) 
Prof. Sicard, Α., Paris (Past President) 
Prof. Sinigaglia, G. M . , Milano (General secretary) 
Prof. Bevilacqua, G., Milano 
Prof. Glinz, W., Zürich 
Prof. Irving, M . , Manchester 
Prof. Touzard, R. C., Paris 
Prof. Vujadinovic, B. , Beograd 
Prof. Wilson, D. , Leeds 
Prof. Zajic, Z. , Beograd 
Prof. Schweiberer, L . , München 
Priv.-Doz. Dr. Eitel, F., München 
Emergency Surgery 
Trends, Techniques, Results 
Proceedings of the 
VII t h International Congress 
of Emergency Surgery. 
Munich, September 1985 
Editors: 
L. Schweiberer, F. Eitel 
W. Zuckschwerdt Verlag 
München · Bern · Wien · 
San Francisco 
CIP-Kurztitelaufnahme der Deutschen Bibliothek 
Emergency surgery : trends, techniques, results ; proceedings of the Vll th Internat. Congress 
of Emergency Surgery, Munich, September 1985 / ed.: L. Schweiberer ; F. Eitel. -
München ; Bern ; Wien : Zuckschwerdt, 1986. 
ISBN 3-88603-173-X 
NE: Schweiberer, Leonhard [Hrsg.]; International Congress of Emergency Surgery 
<07, 1985.München> 
All rights reserved. No part of this publication may be produced, stored in a retrieval system, or trans­
mitted in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, 
without prior permission from the publisher. 
1986 by W. Zuckschwerdt Verlag GmbH, Kronwinkler Straße 24, D-8000 München 60. 
(W.-Germany). Printed in Germany by Stelzl-Druck München. 
ISBN 3-88603-173-X 
Contents 
Preface IX 
I. Emergency Cases in Long-Distance Tourism 
E. Stolpe: Medical-Tactical Aspects of Air-Rescue Service 3 
J.P. Hurtaud, C. Laratte: Air Evacuation and Medicalization 7 
G. Damia: Indication for Aeromedical Evacuation 10 
P. Krueger, E. Wischhöfer, W. Stock, K. Wolf: Air Rescue - Airmed Evacuation. . . . 13 
S. Steiger: Development of the German Air Rescue 17 
A. Köhler: The German Air Rescue - Structure and Organization 20 
P. Dürner, H.P. Moecke, W. Kohle: Transport of Patients by Commercial Airlines . . . 23 
H. Moecke, P. Dürner, W. Kohle: Deployment of Doctors in Ambulance Flights . . . 25 
E. Ott, Ε. Martin: Experience in Transatlantic Flight with Heart Patients 27 
W. Kohle, P. Dürner, H.P. Moecke: Artificial Respiration by Means of a Modified 
Servo-Ventilator on Long-Distance Flights 30 
R A . Zink: Altitude-Induced Illnesses and Complications 32 
P. Segantini: Medical Principles for Rescuing Avalanche Victims 40 
E. Tutsch-Bauer, W. Spann: Death on Tours in High Mountains 45 
G. M. Sinigaglia: Emergency Cases in Summer Tourism 48 
P.C. Bewes: Acute Tropical Problems in Tourism 50 
Y. Bühren, F. Tessensohn, P. Flory: Surgical Care in the Antarctic -
Planning and Experience 53 
II. Emergency Cases in Vascular Surgery 
H. Denck: Embolism - Etiopathogenesis and Management 59 
J.J. Goiti, J.E. Flunsley: Pulmonary Embolectomy Following Massive 
Pulmonary Embolism ? 62 
G. Tiberio, S.M. Giulini, U. Tambussi: Acute Arterial Thrombosis -
Etiopath ο logical Treatment 65 
J. Natali, J. Labastie, G. Marisio, M. Dhobb: Acute Ischemia of the Upper Limb . . . 73 
S. Rakic, S.L. Subotic, B. Stefanovic, M.S. Dunjic: Upper Limb Ischemia due to 
Arterial Thromboembolism 77 
G. Ittner, W. Weissenhofer: Therapy of Brachial Artery Occlusion Following 
Mild Blunt Trauma 79 
R.M. Greenhalgh: Reconstruction Guidelines in Acute Lower Limb Ischemia 81 
N . Setakis, D. Arvanitis, P. Setaki, N. Evgenikos: Double Femoro-Femoral 
Crossover Bypass to Salvage the Lower Limb 85 
J.L. Garcez, J.C1. Chojnowsky, G. Vincent, B. Bellens, Chr. Delcour, J.C1. Wautrecht, 
IP . Dereume: Surgical Treatment of Acute Ischemia of the Lower Limb with 
Reference to a Series of 70 Cases 88 
:S.M. Giulini, U. Tambussi, E. Soardi, G. Tiberio: Treatment of Traumatic Lesions 
<of Aorto-Iliac and Lower Limb Arteries: Considerations on 31 Consecutive Cases . . . 93 
E. Scola, H. Zwipp, G. Mattheis: Ischemia Time and Amputation Incidence 
Following Traumatic Popliteal Artery Lesion 98 
V 
P. Sangiuolo, F. Minieri, A. Muzj, F. Calise: Civilian Popliteal Arterial Trauma: 
Results of 16 Cases Treated in 12 Months 100 
B. Vujadinovic, S. Curcic, N. Otkucano: Results of Therapy with Autovenous Grafts . . 107 
G. Köveker, F.Ε. Isemer, Ch. Loweg, H.-J. Peiper: Vascular Complications after 
Renal Transplantation I l l 
W. Weißenborn, W. Sabri: Acute Ischemia of the Lower Leg of a Neonate by 
Ligature by the Amniotic Cord 115 
III. Septic Shock: Pathophysiology, Pathobiochemistry 
and Clinical Problems 
M . Julien, F. Bonnet, Ν. Rotman: Pathophysiology of Septic Shock 119 
M . Jochum, K-Η. Duswald, D. Inthorn, H. Fritz: Pathomechanisms in Septic Shock . . . 123 
G. Bevilacqua, P. Padalino, O. Chiara, L. Fattori, A. Nespoli: The Development 
from Sepsis to Septic Shock 128 
H. F. Welter, M . Siebeck, M. Jochum: Pathobiochemical Mechanisms in 
Experimental Sepsis: Influence of the Cloned Elastase Inhibitor Eglin 135 
M. Siebeck, A. Philapitsch, H. Wiesinger, H.F. Welter: The Role of Cl-Esterase 
Inhibitor during Early Septicemia 140 
M. Betzier, E. Klar: Immunologic Alterations during Septicemia 144 
Ch. Josten, G. Muhr, Th. Hinck: Immunological Investigation Methods in Sepsis . . . 145 
A. Nespoli, 0. Chiara, P. Guadalupi, G. Bevilacqua: Septic Shock: 
O2-Availability and Utilization in Tissues 150 
B. Semsch, H.-J. Schaefer, J. Konradt, R. Haering: Hemodynamics and 
O2-Metabolism in Experimental Pancreatitis with Sepsis 159 
P. Van der Linden, M . Domb, G. Azimi, S. Blecic, J.L. Vincent: Comparison of 
Two Inotropic Agents (Dopamine and Dobutamine) of Fluid Administration 
during Septic Shock 163 
W. Glinz, P. Grob: Septicemia: The Major Problem after Multiple Trauma 166 
M . Steen, Th. Moser, P.R. Zellner: Septicemia in Severely Burned Patients: 
Invasive Monitoring for Diagnosis and Control of Therapy 171 
L.F. Hollender, C. Meyer, J. Bahnini, D. Keller: The Open Abdomen: 
A New Concept in the Treatment of Acute Diffused Peritonitis 176 
R. Ketterl, A.H. Hölscher, H.F. Weiser, J.R. Siewert: The Effect of Ranitidine versus 
Cimetidine in the Control of Intragastric pH-Values in Patients with Sepsis: 
A Double-Blind Study 181 
D. Nitsche, L. Jostarndt, L. Besch, Η. Hamelmann: Investigations of Endotoxin 
Inactivation in Plasma 185 
H.R. Osterhage, H.E. Reichert, P. Eckert: Fournier's Gangrene: A Life-Threatening 
Disease of the Scrotum 189 
B. Rosseel, O. Peters, P. Wyllock, G. Willems: Emergency Treatment of Fasciitis 
Necroticans 193 
P. Mao, F. Enrichens, T. Festa, E. Visetti: Reduced Incidence of Sepsis and 
Sepsis-Related Death in SICU 
Using Early Administration of IG IV: A Double-Blind Trial 197 
P. Mao, F. Enrichens, C. Sciascia, G. Benedetto: Post-Traumatic Depression of 
Neutrophil Chemiluminescence 199 
IV. Emergency Cases in Hand Surgery 
K. Wilhelm: Basic Principles of Emergency Treatment of Hand Injuries 207 
D.H. Wilson: Management of Hand Injuries 210 
J. Michon, M. Merle, G. Foucher: Acute Traumatology of the Hand: 
Social and Economic Aspects and Technology 212 
V.E. Meyer: Upper Limb Replantation 216 
U. Lanz: Tendon Injuries 219 
G. Segmüller: Treatment of Fractures and Dislocations in Hand Surgery 221 
V I 
R. Stober: The Explosion Injury of the Hand 234 
F. Schuind, Μ. Donkerwolcke, F. Burny: External Fixation of Wrist Fractures -
A Study of 182 Cases 236 
P.J. Flory, V. Bühren, Η. Seiler, A. Olinger: Acute Post-Traumatic Carpal 
Tunnel Syndrome 240 
V. Emergency Cases in General Surgery 
P.R. Edwards, S. Wang, M.J. Taylor, W.A. Corbett: Acute Variceal Hemorrhage: 
An Interactive Computer Simulation 245 
Th. Böttger, D. Schröder: Criteria for Survival from Ulcer Hemorrhage and 
Their Therapeutic Consequences 250 
W. Reichow, G. Köveker, H.D. Becker, H.-J. Peiper: The Role of Planned 
Re-Laparotomy in Acute Mesenteric Ischemia 254 
A. Encke, T. Henne: Emergency Cases in Surgical Abdominal Oncology: 
Gastric Hemorrhage 257 
A. Rohner: Acute Hemorrhage from Tumors of the Colon and Small Intestine . . . . 262 
B. C. Manegold: Endoscopic Hemostasis Techniques in Tumors of the 
Gastrointestinal Tract 266 
J. Murat, J.L. Bernard, J.L. Vaur, M. Lalo, P. Parisot: Emergency Care in Colic 
Oncology: Proposal for a Severity Score as Decision-Making Guide 276 
V. di Carlo, G. Bevilacqua, A. Anselmi, G. Turati, A. Nardone: Malignant Large 
Bowel Obstruction: Primary or Staged Resection 282 
J.P. Arnaud, D. Thibaud, J. Patsopoulos, D. Hammer, M. Adloff: 
Emergency One-Stage Subtotal Colectomy with Anastomosis for Obstructing 
Carcinoma of the Left Colon 287 
O. Kaplan, P. Kahn, Y. Skornick, J. Weiss, R.R. Rozin: Emergency Treatment 
of Large Bowel Obstruction in Cancer Patients 292 
P. Setti Carraro, A. Nardone, P.A. Longoni, C. Ravizzini: One-Step Emergency 
Treatment in Neoplastic Colic Obstruction: Our Experience in 101 Consecutive Cases . . 297 
J. Giria, A. Silva Martins, C. Alves Pereira: One-Stage Subtotal Colectomy 
without Diversion in Emergency Situations of Complete Obstruction of the Left 
Colon by Cancer: Report of 13 Personal Cases 299 
N. Runkel, J. Beck, P. Schlag: Primary Colorectal Carcinoma Presenting as 
Acute Abdomen: Clinical Features and Results of Therapy 303 
K. Scheiber, G. Szinicz: Conservative Therapy of an Ileus in the Upper Part 
of the Small Intestine Caused by Metastases: A Case Report 305 
F. Largiader, U. Metzger, Th. Ricklin: Emergency Cases in Surgical Abdominal 
Oncology: Gastrointestinal Perforations 307 
J. Schmidt, J. Jostes: Ileus and Perforation: Emergency Surgery of Colonic Neoplasm . . 310 
M . Kahle, K.H. Muhrer, R.D. Filler, J.U. Alles, U. Aulepp: Intestinal Perforations 
in Systemic Diseases 313 
K.J. Pfeifer, W. Held wein: Conservative Treatment of Malignant Bile Duct 
Obstruction 316 
P. Kahn, Ο. Kaplan, Y. Skornick, J. Klausner, R. Rozin: Palliation in Obstructive 
Jaundice Due to Carcinoma of the Head of Pancreas 323 
R. Letsch, B. Schneider, D. de Silva, J. Kort: Gallstone Illeus: Delayed Presentation 
of an Emergency Situation ' 328 
V. Artigas, R. Calabuig, A. Farre, LI. Marruecos, J. Rene, F. Lluis: 
Acute Pancreatitis: Prognostic Factors 333 
W. Bätz, S. Hofmann-v. Kap-herr, I.L. Koltai: Mesenteric Cysts as Cause of 
Acute Abdomen in Children 336 
F. Köckerling, J. Scheele, A. Altendorf, J. Giedl, F.P. Gall: Emergency Surgery for 
Carcinoid Tumors of the Gastrointestinal Tract 338 
R. Tauber, W. Sturm, P. Fornara: Impending Paralysis Secondary to Metastasizing 
Carcinoma of the Prostate. Surgical or Conservative Management? 
A Case Report . . 343 
V I I 
C A . Cabre-Martinez, C. Ballesta-Lopez, Ε. Sierra-Gil and J. Riezu-Barasoain: 
Emergency Reconstruction Following Whole Thickness Acute Loss of the 
Abdominal Wall 349 
G. Trivellini, P.G. Daneiii, D. Pratolongo: Large Soft Tissue Defects of the 
Abdominal Wall and Acute Respiratory Failure in the Treatment of Incisional 
Hernias 354 
VI. Emergency Cases in Traumatology and Reconstructive Surgery 
D. S. Soutar: Defects of the Face and Neck 359 
P. Ramatschi, W. Mühlbauer: Primary Treatment of Large Soft Tissue Defects of the 
Head and Neck Region 364 
E. Biemer: Large Defects of the Scalp 366 
G. Erbs, T. Wymer, FE. Müller: Replantation of a Totally Avulsed Scalp 369 
J.M. Servant, P. Banzet, C. Dufourmentel: Emergency Treatment of Skin Defects 
of the Limbs 372 
W. Stock, E. Biemer, K. Wolf: Closing Soft Tissue Defects with the Forearm Flap . . . 374 
C. Tizian, P. Kunert, A. Berger, W. Schneider: More and New Ways in Replantation 
Surgery and Flaps Even under the Urgence Differee 378 
G. K. Germann, R.C Russel, E.G. Zook, E. Eriksson: Early Free Tissue Transfer 
in the Treatment of Large Traumatic Soft Tissue Defects 382 
H. Seiler, Ch. Braun, A. Olinger, W.F. Altherr, P.J. Flory: Macro-Replantation: 
Which Expectations Are Realistic? 384 
H. Tscherne: Special Problems of Closing Soft Tissue Defects in Open Fractures . . . 389 
V. Echtermeyer, R. Schlenzka, J. Rettig: Treatment of the Impending Compartment 
Syndrome 392 
N. Haas, L. Götzen, C. Krettek: Advantages of Monoexternal Fixation in Treatment 
of Open Tibial Fractures 396 
E. Dolder: The Treatment of Severe Open Fractures with Soft Tissue Problems 
by the Fixateur Externe Method 400 
Ε. Dielert, Ε. Fischer-Brandies: Primary and Definitive Treatment of High Velocity 
Projectile Injuries in the Maxillo-Facial Region 405 
J. Schöllhorn, Β. Urbanyi, V. Schlosser: Gunshot Injuries of the Cardiovascular 
System 408 
O. Thetter, L. Schweiberer: Successful Treatment of a Gunshot Injury of the 
Ascending Aorta 414 
H.R. Osterhage, H.G.W. Frohmüller: Diagnosis and Treatment of Blunt Renal 
Trauma 418 
M . Knoch, J. Scheele, W. Link: Surgical Treatment of Hepatic Injuries 422 
W. Sturm, R. Tauber: Urological Emergency Diagnosis in Polytraumatic Accidents . . . 430 
A.K. Marsden: Factors in the Healing of Pretibial Flap Lacerations 435 
D. Becker: Fresh, Sterile, Frozen Porcine Skin for Temporary Wound Dressing . . . . 437 
VII. Pathophysiology 
D. Wisner, F. Busche, J. Sturm, M. Gaab: Shock and Trauma: 
Effects of Fluid Resuscitation on Brain Edema 445 
P.F.M. Conzen, F.D. Deininger, A. Goetz, W. Brendel: Edema Formation and 
Microcirculatory Effects of Leukotriene C4 in Awake Animals 452 
G. Schelling, T. Block, C. Hammer, M . Gokel: Application of a Two-Component 
Hemostyptic in Simulated Emergency Situations 457 
A. Goetz, R. Berger, P.F.M. Conzen, W. Brendel: Site of Vasoconstriction in the 
Microvasculature of the Lung during Alveolar Hypoxia 462 
P.J. Billings, D.J. Leaper: Perioperative Measurement of Tissue Perfusion by Oxygen 
Polarography 466 
V I I I 
Pathomechanisms in Septic Shock 
M. Jochuma, K.-H. Duswaldb, D. lnthornc, H. Fritz0 
a Department for Clinical Chemistry and Clinical Biochemistry, Munich, F R G 
b Innenstadt Surgical Clinic, Munich, F R G 
c Grosshadern Surgical Clinic, University of Munich, F R G 
Introduction 
Applications of new biochemical techniques 
in clinical research undoubtedly demonstrate 
that a variety of pathobiochemical mecha­
nisms is involved in the development of mul­
tiple organ failure in septic shock. Elucidation 
of these pathomechanisms may provide more 
successful prophylaxis and therapy of septic 
shock in future. 
This report deals with the release of lysoso­
mal proteins connected with substantial im­
balance of proteinases and proteinase inhib­
itors during severe inflammation. 
Lysosomal Proteins 
Lysosomal factors are liberated from various 
body cells under pathological conditions. In 
this respect, especially polymorphonuclear 
(PMN) granulocytes, which are attracted dur­
ing severe inflammatory processes in high 
amounts to the primary shock organs (lungs, 
liver, and kidneys) are of great interest. These 
cells are equipped with a powerful proteolytic, 
hydrolytic and oxidizing potential in their ly-
sosomes enabling the intracellular protein ca-
tabolism as well as the degradation of phago-
cytized extracellular material in the phagoly­
sosomes (1). Of the lysosomal proteinases 
known so far, elastase, the neutral proteinase 
from PMN granulocytes, deserves special 
interest because of its very low cleavage 
specificity (2). 
Myeloperoxidase, which is also localized in 
the azurophilic granules, catalyzes the reac­
tion of hydrogen peroxide (H2O2) with chlo­
ride ions (CI") in the phagolysosomes, thus 
forming various oxidants which are strongly 
bactericidal (3). 
The antibacterial effect of lactoferrin, which is 
primarily present in the specific granules of 
granulocytes but also in body cells such as 
glandular epithelial cells, is well established. 
Patients with recurrent infections as a conse­
quence of lack of specific granules and lacto­
ferrin have been described only recently. 
Moreover, various promoting and inhibiting 
effects of lactoferrin have been proposed. 
However, most of the studies could not be 
confirmed by others and even contradictory 
results have been reported. Hence, at present, 
the functional role of lactoferrin in the molec­
ular aspects of inflammation is still an open 
question (4). 
Activation and Consumption of Blood 
Proteins 
If the aforementioned proteins - especially 
the proteinases - are released extracellularly, 
the inflammatory response may be enhanced 
via two major routes (5): 
Selective proteolysis leads to proenzyme 
and/or cofactor activation of the blood sys­
tems (clotting, fibrinolysis, complement, kal-
likrein/kinin) and to the formation of biologi­
cally highly potent peptides such as kinins, 
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anaphylatoxins and fibrin/ogen degradation 
products. Unspecific proteolysis especially 
due to the action of elastase and cathepsin G 
destroys not only blood system factors, 
immunoglobulins and other proteins, but 
also proteinase inhibitors simply by proteolyt­
ic digestion. 
Normally, selective activation of blood sys­
tems and unspecific proteolysis are kept 
under control by potent and specific plasma 
proteinase inhibitors which will not be 
mentioned in detail here (6). Remarkably, the 
proteinase inhibitors represent approximate­
ly 60% of the residual plasma proteins after re­
moval of albumin and the immunoglobulins. 
This is an indirect indication upon the signifi­
cance of proteinase inhibitors as regulatory 
proteins of the organism. 
During severe inflammatory processes, how­
ever, the consumption of proteinase inhibi­
tors due to complexation with their target 
enzymes and/or proteolytic degradation may 
be overwhelming thus leading to a fatal im­
balance of proteinases and their inhibitors (5). 
For example, arproteinase inhibitor, the ma­
jor antagonist of neutrophil elastase, is pro-
teolytically inactivated by a lysosomal metal-
lo-enzyme from macrophages, by the lysoso­
mal thiol proteinase cathepsin B, and by a bac­
terial elastase as well (6). 
Moreover, oxidation of the methionine resi­
due in the enzyme-reactive site of otrprotein-
ase inhibitor (a, PI) leads to a significant 
reduction of the affinity of this inhibitor to 
neutrophil elastase (7). Such oxidizing agents, 
for example superoxide anion, hydroxyl radi­
cals, and hydrogen peroxide, are produced in 
high ^mounts in the phagolysosomes to 
facilitate together with myeloperoxidase 
intracellular protein breakdown. If they are 
released simultaneously with the lysosomal 
enzymes under pathological conditions, they 
may impair locally the inhibition of extracel-
lularly liberated elastase, because the com­
plex formed with oxidized cxjPI is readily dis­
sociated by substrates exhibiting high affinity 
for elastase (e.g. elastin). This might lead to 
tissue injury following rapid accumulation of 
polymorphonuclear granulocytes in the lungs 
during the inflammatory response. 
Clinical Studies 
a) Major surgery and septicemia 
In a first approach we used the PMN granulo­
cytic elastase (E) as a marker of such patho­
logical release reactions. 
The liberated enzyme is present in the circu­
lation primarily in form of the elastase-arpro-
teinase inhibitor complex (E-ajPI). A small 
amount of neutrophil elastase may be bound 
also to a2-macroglobulin (a2M), however, 
compared to the E-o^PI complex, the E-a 2 M 
complex is much more rapidly eliminated 
from the circulation. 
Evaluation of the amount of complexed elas­
tase in the clinical studies performed so far 
was done with an enzyme-linked immunoas­
say (8), now commercially available. 
In our first prospective clinical study, plasma 
levels of the E-ajPI complex were measured 
at suitable intervals in patients subjected to 
major abdominal surgery, followed either by 
uncomplicated recovery (group A) or by sep­
ticemia (groups Β and C). Patients of group Β 
survived the infection, whereas patients of 
group C died due to severe septicemia or sep­
tic shock (9). One characteristic curve of each 
group is presented in figure 1. 
The patient without postoperative infection 
showed only a moderate (up to threefold) 
increase of the preoperative E-o^PI value fol­
lowing surgery, whereas the septic patients 
exhibited multiple elevated levels in the sep­
tic phase. Therefore, blood specimens should 
be taken at least every 6 to 12 hours during the 
acute phase of an inflammatory process. 
At the time of diagnosis of septicemia highly 
significantly elevated E-ajPI levels were 
measured corresponding to an up to sixfold or 
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Figure 1. Plasma levels of 
elastase in complex with 
aj-proteinase inhibitor 
(E-ajPI) in patients sub­
jected to major surgery. 
A: patient without post­
operative infection, B: pa­
tient surviving postopera­
tive septicemia, C: patient 
dying due to septicemia, 
(hatched area = normal 
range). Only the amount 
of elastase (ng/ml) is in­
dicated. 
even tenfold mean increase in groups Β and 
C. Individual peak levels were found to be as 
high as 2500 ng/ml in both groups. 
In patients with persisting septicemia the 
E-ajPI levels remained high until lethal out­
come (group C), whereas recovery from septi­
cemia was reflected by a concomitant 
decrease of the E-ctjPI levels to the normal 
range (group B). 
A clear relationship could be demonstrated 
between the amount of elastase liberated into 
the circulation and the decrease of activity of 
antithrombin III, factor Xllla, and a2-macro-
globulin. Interestingly, these proteins are 
known to be yery sensitive substrates of elas­
tase in vitro (10). All factors normalized in pa­
tients who overcame the infection but re­
mained pathologically low in those who died. 
b) Multiple trauma 
Data obtained very recently (figure 2), show a 
concomitant release of elastase, myeloperoxi­
dase, and lactoferrin in a patient suffering 
from severe multiple trauma, which itself is 
125 
[ng/ml 
1200-
1100 -
1000-
900 
800 Η 
700 
600-
500-
£00 
300-
200-
100-
Elastase 
Myeloperoxidase 
Lactoferrin 
1 8 10 11 (dl 
Figure 2 Plasma levels of complexed elastase (with ajPI), myeloperoxidase and lactoferrin in a patient 
suffering from severe multiple trauma. 
(Normal range: complexed elastase=60-120 ng/ml, myeloperoxidase=20-60 ng/ml, lactoferrin = 100-300 
ng/ml). 
already indicated by the highly elevated levels 
of all three granulocytic proteins at the time of 
the first measurement (6 hours posttrauma). 
The varying amounts of these proteins re­
flected quite perfectly the severity as well as 
the amelioration of the posttraumatic course. 
Much to our surprise, a good correlation ex­
isted in the patient's plasma not only between 
the azurophilic elastase and myeloperoxidase 
levels but also between these enzymes and 
lactoferrin from the specific granules. This 
suggests that both types of granules have 
been equally involved in phagocytosis and 
extracellular liberation of the lysosomal pro­
teins in the underlying kind of inflammation. 
Whether the same holds true for other in­
flammatory processes is currently under 
evaluation. 
Conclusion 
In general, elevated plasma levels of granulo­
cytic lysosomal proteins indicate participation 
of polymorphonuclear granulocytes in an 
inflammatory event taking place elsewhere in 
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the organism. The amount of the E-cxjPI com­
plex as well as of myeloperoxidase and lacto­
ferrin seems to reflect the intensity of both 
the inflammatory stimulus and the response 
of the neutrophils. 
In our opinion, lysosomal and other cell-
derived proteinases are preferential candi­
dates to offer means for differential diagnosis 
but also for therapeutic approaches with 
suitable exogenous proteinase inhibitors as it 
is presented by Welter et al (Pathobiochemi-
cal mechanism in experimental sepsis: In­
fluence of the cloned elastase inhibitor eglin) 
and Siebeck et al. (The role of Cl-esterase 
inhibitor during early septicemia) in this 
issue. 
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